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1 


llanejiHH H3 ypana padOTaai b btomhux peoicTopax npii noBUJaeit- 
Htix Teunepaiypax b ycjiOBHHX cBoanoro iianpnixeHHoro coctohhhb. 
IIoaTouy r.dytiemie cTpyuTypu ii cboRctb ypana b csnaH c ycBOBHHUH 
sKcnJiyataunii s peaKfopax ctomt b pH.iy ueHTpaJiBHiix npo^jreti a^ou- 

IIOll 3Hepr8SHKH» 

B ArmffiAotluu uttu ttaa^ta nwGnmuifOAWAli irAiTu^AiiQiiutf ri ^ 

wwULv/annvft wnitt «sv/w*w awauiV D 

0(J*Tac'fH ypsH KpynHoaepHHCT, cpaBHHTO^Biio Tsep.^ h npn btom m*eeT 
iieBucoKyw npouHociB ( npe;ieji npomiocTM nopa^Ka 30-35 Kr/t»!^ ) k 
MSA yi) nJiacTiwHOCTB (y^JiHKeHHe - 5^). Kpoue TorOioC- ypaa o<5.ia- 
;iaeT npKO BapaxteHHoK aHHBOTponHefl ^uisMwecKHX h *MexaHHMecKHX 
OBOnOTB* noA^RHHIt no ypSHB C30nCSB6HH0 <j50pSOH3w6KaHK8 110^ BOS — 
^8}{c2?Hai4 o<S^y«isaHS. 

B CBHSM c STHM peaeuHe npotfJieiiH noBHiaeiinfl cpoKa cJiyr-tcJu h 3- 
4e^ii2 B peaKTopax CBHaaHO c peaeHHeM HsaeMeHna cTpoeunfl 

a c:K3H0f B ypaaa B 

^ Koc 135 ^ V tHQ V OCHO^miSH^ nail0rf§n Hn OxpO0nMn S 0 BOM C ?B 

qac'rHx aesaJiJiOB abjiawich; TepMM^ecKan odpa0oTKa,^e$opL3a^HH c 

nocAeiiyiomuu peKpHCTajuiitaauHOuuHM oiEHrou* AeriripoBaHiie. Bee stm 

ueTosH oCUMHO npittieHHKJTCfl H K ypaav. 

|25 YEAR RE-REVIEWl 
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Huie M3Jiara»Ton MOKOTopwe poay/iBTaTU Mcc^ie^OBaimH wsMeMe- 
MHH CTpyKTypM M MOxaHHvaoicnx oboHctb BMToro iwH ropnyoKaTOHoro 
ypaita nytoM topmm«{ockoM otfpatfOTKii (3aua;iKM)i fl tqkko nyioM ne- 
iJopMamiM u OKswra npM TOMnepaiypax <5^ - o<5;iacTH. 


Sepiia ;iiiToro huh ropntieKaTanoro ypana paaMepow 1,3-2 uu 
cocTonT MS cycJaepen paawepoM 200-500 uhkpoh (pwc 4a).0T;iMyno b 
K pMCTaJiJiorpaftiitiecitoIt opMOimipoBKe cytfaepeH iie BpeBuiiiaeT 5-10°, 

UexaHiwecKMe cuoHci'Ba ypana paajiHMHbix n;iaBOK, onpe^iejioHHwo 
npii KpaTKOBpdMeHHux HcriHTaiiMHx Ha pacTHKCHMe B TiiianaaoHG Toune- 
pai'yp 20-850®, HJiJiiocTpHpyGT piic I, llcnuTUBajiKCB CTaH;iapTHue uh- 
JiinwpHHecKiie otfpaauw: SHaMSTp paOoyett hbcth 5 uu; zpiiuia pocJo - 
*ieii nacTH 25 mm, UIhpokmA snanaaoH iiaMoiieiiMH npcncjia npo^HOCTH 
II yMHueHiifl CBHsaH c icojieCaHneM co;iepxaHMH Kpimecetl b iieTaJiJie 
Mccjie.2iOBaHKtix n.>iaB0K. 

C noBwaeinieM TeiinepaT^pM b oC - o(5;iacTM ot 20*^ ;(o 670° 
npoHiiocTB na^aei npw 0.?iH0BpeMeHH0M BoapacTaiiiiH ruiacTimHocTH. 
CJie4y65? 0TU6THTB H602IH0Kpa7H0 na6^!0.^aB166CH aHOi^a^BHOO H 3 i 46 KG - 
Hwe xapQKfepHCTHK npoHHOCTii ypoHa b leunepaTypHOM HiiTepsaJia 
20“I00°C, 3iia>ieHHfl npe»2Jia npomiocTH c HSKCHeHneH founepeTypa 
OT 20 ao 100° yBeaiiHiiBaaTCH, b to BpewH Kan 3Ha*feHHB npeneaa 
TeicyqecTH yuenBiiiasoTCH. 

C napexoaou b odxacTB Taunepaiyp - ^3i» Ha(5Jiio.’{a6TCH 
BoapacTaime npe^ejia npo^ocTu h yueHBaeHne iMacTHtwocTH. 

C nepexo;!lou b y* - o<5ji8Ctb HMeei aecxo pasKoe na^jeHHe np05- 
HOCTM H BOapaCTaHHe lUiaCTHyHOCTH. 

IIpH 5JIHT0JIBH0U npaffUBaHiiH B iieHTpoHiiou noJie na^ejiHA na 
ypana McniiTHBaoT ^a^opuamuo noa Boa^eJIcTSHeii HanpflseHH«t,B03iiH- 
ffisiHx oaarQ.sapa MjmHias 3 k«x TSMnspaTypKoro ppssHSHft n mssn- 
•CTBue oOpaaoBaniiH TepuH^ecKeX iihkob b peayniTase axTOs usssus^. 
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U cunait c otum oiif u (oiGiitiiili miTGpGC iipo ucuio lona- 
li.io G'i:;DAi*;sMno!,iocTti ypaita noia^'qcc'ni b 3 oij;:c;i:,;n(:*'u ov cnc’i’OHi;;in 
iia'fuiiu: 111 r. ycJiouuil McniiTaitun. 

no.ioyuocTL jiiiToro ii ropn^eimi'sitoro ypaim (Smu Hcciio,ioiiana 
B TOKiioparypnoM itiaitaaoiio 20 - 6 C 0 ° iipn paaBiiBUH:: i;nnpn.:cii::nx.npo- 
HcnuTaiuiil GonTf)ctc?Eoi}a.ia 7Cr-irCv" iioGort iipis nouu- 
TGunepcTypa:: u ;(0 C/CCO qacoB np:: Kn::Ha?:to:i 'rc::nGpfj’rypo. 

npii iio:iii;[Wi!ni!x Tcrincpnxypnx nOviayatccTb iicoBtj/ioBa.TacL b aTiioc^epo 
owimeiuioro rotim. npui'ciin-iitoB cratwopTiiiie uii.n:i!iii)smeoi:ae oSpaa - 
uu; ;3itaf,teTp padotiefl yacTu lOj-. padoMeil uacTU TOO mi.?. 

B 'rad^/tue I npHBo;iei<u poay;tj>'ra!rM ot/iojibhux iicnuTaiutH aa noB- 
aywecTB, a hq piic 2 noKoaaHa aanucMnocTB cKopocTw nojioyqecTu ro- 
pHMOKaTaHoro ypana ot iianpn;i{eHHH npn TCiaicpaTypax 20 - 600 ^ 0 . Cko > 
pocTB nojiayMec'fU ypana poaKO BoapacxQe'r c noBiiaeKucr.? 'rc:.:ncpaTypL!, 
ocodeiiHo npji TewncpaTypax, npcBbiuoioruix 400 °. 


n. CTi»yyTypH p ciyiMCTE 

ypAiiA iipi; TEKtiijccicoi:! rsPABOTic:;. 


B Hanuix iiCc.ac j’OBaHsiHX ocuoBiiyM biuou Tepj.::mccKoi: odoadoTK?? 
ypaua nB,ia.iaCB onep8U5ia,yc.iOBi:0 HySKE-iiaMaR saKaJiKoil. Caa ncyKeCi*- 
BJifiaacB ayieM aarpesa !?:or;jiia m iGMiicpoTyp ham 

5r - ;M3 C noc;iea.vaijili!.? dllCTDlia OX.la;K;ieHilell b so^e iutii liaciie . 

B BTOM c.ayaae iepv'jn ” 3 aKa.'iK&‘’ ojioiiyoa* yc^noBUMM b cssaii 

c m?, H’jio npit ’i?aKcii TopniiticcKOfl odpadoTirc cdimnoi! hbcto- 
Tk iiG npoucxoT{i!T (IxmcjipoBaniiH npii komhstho!! TcxiiapaType ini bu - 
coKO'fCMnepaTypuLDC , hh npOi.;e:-::yTot«itcc nas. 

O^itSKO 3aKa.'TKa npiiBOjiiix it peaicoiiy BBiTeiiciniSj cxpyKTypH n 
esoiiefs ypaifa. 

Onpe!?eiiHJiacB 3 aB?'CM??r'CTB Mexr!!;imecKt-?x gboHotb ot vc-iobh!! 
aaKasKii ( TOMnspaxypa itarpesat CKOpocfa osiasMensH) ^ a s-3rs?a 
cxadiuTBiioca 3ai{5vrenRoro iieTaJivia npn iirirpeBe . 
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SoKonKa c leMiiopaTyp J* - (Jiaa hpmdojiht k posKOMy m 3- 
MOKeimio oTpyKTypu MOTaji;ia m 3iiavuTe;t&H0My nosuuteHMio npomiocTitux 
xapaKTopucTMKf onpo;(e;iettHux kbk npH KpaTKospeueHiiux (pnc 3),!raK 
u npH ;{AUTeABHux HonbiTaitufoc b cooTB&TOTByiomaM AManaaone TOMnepa* 
Typ. HaHtfojiBiiiee MaMetteHMe npejiOBOB npouHocTu m TeityMecTH tiadJin > 
^aetron nocjie aaicaBKU ua T ~ otfBacTM ( npHuepHO ita 60^ npii 
KOUuaTttoU TeunepaType) . XapaKTapMOTUKU ruiacTttMHOCiH np» aioM ua- 
t46KfliOTOfl Maao* 

Pmc. 4 luiJiDOTpHpyeT HaMeiieHue cipyKTypu yi)aiia npH aaKaJiKO . 
Ha^JiiOAueTcn aHamiTeji&Hoe u3He.iBqeKMe aopiia ypatiQi npimeu cTeneHB 
uauejiB^etiun aepHa* Taic xe Kax h npotiHocTHue xapoKTepticTifKx aa - 
KaxeKHoro ypaxa taaBUCMT ot XHuu<iecKoro cocTasa MOTajiJia u cootmo- 
laeHHn nptiuecett , b nepsyn OMepoTtB laxtix, xau xejtoao , Kpeuiiuil ,iim ** 
uexB u aJiiouMiiHU (puc. 5 u 6), 

Euiio ycTaHOBxeKOf uto CKopocTB omm&nm b npouecco aotcaji- 
Kii OKaauBaeT cyntecTBennoe BJinnHiie na CBoMcTBa aaKOBeHHoro ueTaJi- 
Ba. Puc. 7 HJiJincTpvipyQT iiaueHeHMO cboHctb .»iiiToro ypaJia, aaxaJieH - 
Horo MB r - odJiacTM B Bo;ie, Teunepaiypa itoiopott uaueHAJiacB 
OT 20®]jo IOO°C. 

Ahcuwh'iko »3MeHH9TCH uoxaHH<iecicMe CBoUcTse H noH asKeJiKe 
s pa35i!»iHae dsjiaxnaaaiHe cpe/ia. Tax* ropH<ieKaTaHsH ypaB.KMeiiH^ 

npenea npoiiHOCiH 38 i:r/M«^, nocje aaKaJiuH c 950^ (B!i?iepsKa SOhm- 


HyT) B BOW noKaaax aiiatconMc npCAOxa npomiccTH paaiioa 64 kt/uu i 
nocJie aanaJiKH b wacw - 45 Kp/»ftr h nocjre ayKanxii p Toxe aproHQ 
- 40 itr/aa^. 


)aHa noM Haroese. 


aaicajienHOro 


mn mmmwmi 


eQaaefi& 


xapaKsepMCf MK npoHHOCTK c no^asHHOis Teanepa'i’jpa nocTenenno chh« 
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“ b - 

xawTOHiOCTaBaHOB, o^iiaKO, npw Boex TeMnopaTypax - otfBaoTM 
COBBCIMMM, tIOM TO «e XapQKT0pMCTHKM npM COOTB0TCTBy»IHllX TeMHOpa- 
Typax noaaKaBaKHoro ypana (pMc 8). 

Poay/iBTaTu HcnuTaniiM 3aKa;ieHHoro ypaaa Ha nojiay^acTB noaBO- 
BHJiH ycTaHOBHTBi HTO aaitajiKa Ha /-m y*- otfjiacToM noBuiuaeT co - 

npoTHBJiflOMooTB ypana nojiayHOCTM npn TannapaTypax MeiiBuiMX 400° m 
yiiOHBuiaaT 00 npH Come bucokhx TOMnapaiypax no cpaBnonMio c co- 
npOTMBjrnaMOCTBW noBaytiocTM ;iHToro hjim ropfl«i0KaTanoro M0Taji;ia 
(cu.Tacl;i.2). 

Ha phc.9 npMBO,neiU)i nopBH^HUo kpmbug noJiayyaciM, noJiy^enHua 
npH 300°(a) h 500°((J) .pn ropflyeKaianoro h aaKOBaiiHoro h 3 
Jf - otfJiacTGtl ypaHOi a Ha pnc.IO noKaaaHO naHeHOHHe CKopociM 
noJiaywecTM b aaBncMMOCTM ot HanpHJKBHMH npn 500° ropflqoKaia- 
Horo ypana h ypana toH jsg ruiasKH, aanaJiGHHoro h3 h ](*- 

-^)a3. 

IlpH T0MnepaTypax» npoBUinaiouinx 300°, b npouacce ;i 0 (]iopMauHM 
ypana 3Ha«iHTe;iBHyK) poJiB HawMHaoT HrpaTB TeqoHHe no rpaHnuaM 30 - 
pen. B CBfl3H c sTHii flefpopiiauHH iiejiKOKpMCTa.iJiH»iecKoro 3 aKaJieHH 0 - 
ro ueTaiJia c OojibuioM noBepxHociBB rpannu r.poTOKaai snaMHie/iBHO 
Jierqe, tieit ,7(e$opMamin KpyniioKpMcra;iJiM^ecKoro jimtopc hji« ropHwo- 
KOTanoro ypana. IlpM iiHaiCHX TeMnepaiypax, Kor;ia, nan msbgctho, 
.^letJOpuaUHH B OCHOBHOU OCynaCTBJIHeTCH nyT0M j^BOilHUKOBaHHH (I) I 
ynpo»iH0i!Kun 3aKa«ico{{ uojiKOKpucTaMimocKHtl ypan oCmmo’i^ SHa^iH - 
TG^IBHO (5OJrBHI0il COnpOTHBJinGMOCTBB .^e^OpwaUMH. 

MeHBDiaH conpoTHBaneMOCTB nojiaywec^H itpH"400° saKajieHHoro 
ypana no cpaBnenino c HasaKaneniiuM oTMe^iena h b patfoie (2)* 

Bhjio ycTanoBJioHO, hto aanaJiKa nosnmaeT na 30-40° Townepa- § 
Typnui? MHTopBaJi, p noiopoM natfjiioflaeicfl pesKoo ycKopeniie nojiay- 
tiecTH. Tan, .pn ropjweKaTaiioro ypana otfjiacTB nawa ycKopennoH 
iioJi3y»i0CTii Haxo;!jiiTCfl b HirrepBano TeMnopaiyp 300-350°, a ma 
aananennoro - 350- o75°C (pHC 18) . 

Ha pnc.II npHBGpii rpa$HK HSMeneiuifl MexanH'iecKHX cbohctb 
saiva^^SiinoM :-ypaF.& s-saBHCHMsS-pi-^^ . 
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3QKUJieiii!tiH ypuH Cfixpaiinei’ blicokho 3iia«jonwH iipo/(o.iiOB iipo«i- 
iiocTH H TUKyyocTH iiocjio OTiiycica iipii TouriepaTypax oc .. ooViaoTii 
H JiuiiiB noc/ie iiurpOBa iipn TCMiiopoTypax p - $U3U iiaC)Ji!o;fao*i’(:}i pca- 
Koe ria./iciiiie anuyeimll xapaiCTopwci'mc iipo'iiiocTn. 


I. HaMKHEllME CTPyKTyPbl M MEXAHH^^RCKI/iy CHOMCTB 
ypAiiA mvim ;ib.iopmalimh noGJiRmiiErc 
PEKP11CTAJi;iM3ALmOHKOrO OT)^MrA riPM TEMilEPATy- 
PAXoC- OBJIACTM . 


. nnouec ce jediop- 


MauMM M pfeKnuc’jajLiiHaauHM . 


B peayjiijTaTe Mcc/ie^tOBaifUfl M^KpocTpyicrypH zie^iopMKpOBamiorn 
H OTOHiiieiiiioro npH TennepaTiiiax oC - odiacTw ypaiia (5 ujiii oripo/ie- 
jieiiH ociiOBULie napaweipu peKpiicTaji-niiaamui ii nocTpoeHH ii!)KdBid;«eii- 
Hfcie 2 inorpaMMfci peKpiiCTa-iJiiisauMH ^jih MeiaBJia paajiHMHotl^uiiCTOTbi. 

0;(Ha H3 laiaix .miarpaMW npnBG,ieHa iia piic.I2. Oaa xapaKTopnayeT 
HSMeiieiiMe BeJiiiwimti peKpiicfaMii30Ba!:Horo sapua b saBiiCiiMOci'n ot 
CTeneHH .le^opwamiii w TemiepaTypti oTKiira. 

TeMnepaTypa Havana peKpwcTaji.'iaaamiii jpin ypaiia cooTBOTc?ByoT 
370-430°, TewnepaTypa nojinoH peKpHCTaJuinaamiH - 450-625° ( 3 oaBK- 
CHMOCTH OT cTeneiiH aef|iopMauMH) . KptiTHiiGCKafl CTunenB .se^iionMamiM 
M6>iB!>i9 5^, i^flTSiiCflBHaH CC^HpaTGJiBHaH pOKpaCTa'l^ModUnn KaOBJO/iaSTCn 

np'vi 625-650°. Dth /lauHtie b ochobhom corjiacyioTcn c KweioiiiHKHCH jiv .~ 
TGpaTypHUMH aafinHMM (3). 

HyiGM ;5e$opwaUHH h ODiCHra KpymiOKpHCTaJiJiHqecicaH CTpyxiypa 
iiHToro HJiH ropfl^euaTaaoro ypaaa uoaei ^htb npeBpatueHa a mgjiko - 
KpMCTaJiJiM4ecK^o c o;iiioponHHM no BejiH4ime aepnoa pasMepow 2C-30 kiik- 
pOH (pHC. 14) , 

TeyeHHG npoueccos peicpHCTaJUiHsaUMH, nan iisBecTno, cwjibho sa- 
BWCHT OT co^epJsaHHS B liGTaJUie npuMecGfi 11 nempyioimix sjreMeiiTOB. 
HMGfaTCH yKasa HHH 0 cyiitecTBeHnoM b.i nnSKii npnMe c eii na p eKpxc toji^ih- 
ypaaa (3)- OsMKO CKomKQ - HHdysii nospQijKMe CBG»e«HH no 
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3T0My Bonpocy d /iMiopuTypo o'i'cy'i’CTuyiOT. 

Hq PMC. 13 npoAO'i'aBJieHQ 4norpuMMQ peKpiicruJiJiMaausiM ciiJiaua 
ypQua c 0,1 Dec fo MOJiMC/teuo. CptiBucmie 3 ToH ^narpaMMu c ^iiorpnM- 
MOH p0KpllCTQJI4M3QmiH miCTOl’C ypailQ CBMnO'fCJttO'i'ByGT 0 TOM, WTO 
yKaaaiiHoe kojimwoctdo M04H(J4sna a aiiamiTuJibuoii ctcucum Top^^o 3 MT 
peKpMciaJiJinaauMio ypona. 


" O04QCTH. 

TpailmKH puc.I5-a,G, nMWCTpupyioT HaMeneniie Mexuiiii'iecKiix 
cBollcTB ypana, oiipe^e.’iCKHux npM KpaTKODpeMciinux ncnMTQiuiflx hq 
pQCTfl«emie, b aaDiicHMocru ot cxeneKii ^ci^opMamiH npu npoKaTue. 

IlpHDe^sHHiie naiiHfcie noKoatiDoiOT, wto c yBe.iHtieHHeM CTeitoHu 
4e$opMauMM 3HawMTe.»iBHo BoapacTaioT xapaitTepMCTHKii npowiiocTM. 

TaK, npeaeB npowiiocTH ropHweKQTaiioro ypniia, c.ij'/SMBaoro itcxo/i:iL'?4 
waTepwaJicM npii iipoicaTKC, (Jm pason ^0,6 kp/km^, a npoKOToiniorn 
npH 500° c otfKaTiiew 5C^ 70,8 Kr/u(4^, T.e. uoapoc no 
Ilpii axoM xapaKTepucTHKM iMacxHwHocTH nowxw He ;:aMc:<:rjn:ca. 

PeKpiicTa;uiii 3 amiOHiiuIl OT;«Hr npuBO^MX k neKOfopowy cni^KeHiHJ 
XQpaKXepHCTHK npOHUOCTM (pMC 156), O^IHaiCO, HpH Bcex peCCHOTpCiilillX 
cxenexHX 4e$opMauHH,npowHOCX]b peicpncTaMMaoBniihoro HexaMo cy- 
liiecxBeHHo iipeBUiaaeT npowHOCXB MCxo4HOro ropnweiiaTanoro xexaMa. 

Ha PMC. 16 npHB 8 . 4 eH x?'p8KTepHfcj» rpalHK "Hurpyaxa '-4sd‘op‘4a- 
itwn”, nojiyweHHfcin b npouecce pacxfKJeiiiifl npu 20° iwocKoro odpsa - 
i(a, BupeaaHHoro b Hanpas^eHMU npoKaxKM iia peKpncTa;irtH30BaHHoro 
ypaHOBoro jiHCxa. CKaWKOotfpaaHoe miKJiiriMecKoe siaMCHoHite narpyaKn 
B npouecce McnHfaHsw uBJinexcH npHanaKOH xqk HaauBaeuoro "jicbkh- 
noro UBOftHMKOBaHHH" H 614.10 oTtieweHO uhhkq a icaiuan npn kom- 
naxHott xeanepaxype (4 ) h .inn iie^H npu xeanepaxype 4,2* K (5). 
UpMBeueHHue uanHHe iiariinuHO CBimexe-tBCTByax o tom, wto npii kom- 
uaxHOfi xeMflepaxype uso Mgtfg oBaitae . Kag ycgaiiOBieito ICauoM (I), 
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myrnoTcn ociiouiiuu fjexamiaMOM 40.|»apMauMM ypoiie. B itpoueeee iicnu- 
i'QHiin I’flKitx odpaauoii cKGtiuoodpasitoa tiuit^iuio itarpyaijM cotipouojx - 

nOTpoOKUBailMOM it flpiattl HCKponitOM. 

n.»iacTtmocican Jio<l)opMauMn u peKpiiC’ra^.'iijgauHn aaineTiio antinioT 
ua coitpoTMMfiOMocTB ypGiia no43y»(ocTM, PoayjiBTaTu iicnufaMM«,npo- 
ao4«iiiibix npH 300° a paaiiamitix iianpn^oininx ( Tac^flMua 3), nouaau- 
»aK)T, UTO HaMtoBoyn cuopocTB noaayqecTM b ycaoBiwx onuTa men 
uoaKoaopnucTtid poKpiicmwiiaoBamitiH ypaa* 

TaiCf HanpuMopt npu liatipnjKoiittii paaitOM 22 kp/mm^ cicopocTB 
noaayqecTii poKpiicTaa^naoBaHHoro yiiaiia b 3-*f paao cJojiBcie cuopoc- 
TM no43yyocTM ypuHa* npoKaramioro npti 500° c tgmm m CTenoHfiMM 
40‘PopMauMM II npiiMepiio b i> paa dOBBiae* »ieM cicopocTB no/iayuecTM 
iicxo4U0ro PopnwKaTaiioro ypaua. Ilpa 3Tom c^e^ycT OTweTMTB (jojib- 
(ayB ^elJopMauMW i)exp>icTa.iJiM30BQHiioro ypaiia b nepiio^ iieyctaHOBiiB- 
aeHcH no.i3yqeGTi! (cM.pKC.I?). 

Conpoi'mwneMocTB nonayqecTw peKpncTaJwiiaosGHuoro yppHa aa- 
BHCMT raiv^’o or CTcneiui rie^JiopMauHii npn npoicaTKe* Toki iianpii'icpt 
np XO II imiipnaceuHH 22 iir/uit wn ypaHa, ^e^Kipunpouauiiopo ua 
1'46 m 50% m peKpHCTQ'i.’iiiaoBaHiioro npii 600° b ToqoHiie 2-x qacoB* 
cKopocni noaayqecTH pasiiM 4,2.IC“V’fac m 1,4.10“®^ /qac, a oc- 
TaiowHue .ae^opMonMM I»55^ k 3»C55i cooTBorcTBeHUo. Pokpxctq.’i.’ih - 
ooBQHHui: ypait KMce? Oo.Tiec lujaKyw TounepaTypy iiawaaa ycxopOHnoI} 
noBsyqoci'H. Pacc.Yaipii3an aaBxcuMoci'B cyMuapnoJi ^OfopKauau odpas- 
UOB 3H 500 qacoB HomiraKiin iipii itanpHEeimH 22 xr/M«^ ot TOMnepa- 

i^oaHO BMijexB, MTO ycKopeKiian nojiaytiacTB peKpiiCTsuTiiiiaosaH*- 

Horo ypaua Hato^aeTCB c 225- 2?5°| b to ipeMB kqk gan ropiRaKa- 
Taiioro ypaHa 3Ta odJiacTB pacnoBOueiia b leMnepaTypKOM HKiepBane 
SCO-350 , a PB aoKa^OKHoro ypoiia npM eaie (Jonee bhcokhx TOMnepa- 
Typax* 9th naHHH© npe/icTaBicHa rpaipiwecKH ua puc lo. 


P0KT)HCfa44H30BaHHOr0 VOSKa . 

ypaHt B CHJiy cnemifpHKH CTpoeuMB icpHCTajiJiiiqecKcM pemsTKM 
$asy O05a42ST spso SIpsaOimtSH aH«30TpaiiMali ‘pH3«H§CKllX H 
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iieXQHM«l0OKICX ODOtlOTBi KOTOpaH OCO(J0IIHO aaMOTHO npofiBJinoTcn 
nOMC jflie^OpiiaUHM OtfBaOTMtBCXejUCTBMe BOailHKHOBOHMn T0KC- 

Typti. 

Ha puo.19 noKaaaHo uaMonenHe npenQJiB npotiHocTH npM pacTn- 
*0HMM m JIMCTOBOrO ypQHa D aaBHCMMOCl'M OT HanpaBJIOHMn BMpOSKM 
odpaauoB* OcfpaauHt BMpoaaiiHuexB HanpaMenMM npoKaTKMi mm 0 jim na 
30^ tfojiBuiMH np0;jeji npo'jiiocTM, yew ocfpoauu, BMpeaaiiiiua d nopneii- 
5MKyjiflpiiOM HanpaBB 0 HMM. Ilocjie peitpiiCTaBJiHaauMoiiHoro OTscMra paa- 
BHmie B aHaqeHHRx npe;iejioB npomiocTM cocTaB/ifiBO 15%^ t.o. lauan 
T0pMMy0OKan odpaCoTKa He jiwKBtwwpyeT aaMaoiponMK) uexaimyecKnx 
cboHctb TeKCTypupoBamioro ypana 

XapaK'repHO, hto b c;ry<iae j^e^opnamiM TeKCTypapoBaHiioro ypa- 
Ha ueTO^ou ocaKUBauMHi cooTHOiueniie 3Ha<ieitMH npe^iejia npnqiiocTH 
B aaBMCMMocTH OT iianpaBJieHHH BMpesKH otfpaauoB oOpaTiio Tony,Ko - 
Topoe MMeei uecTO npH /{eciiopi^amiH pacrnsseiiiieM, B cjiyHae ocaKusa- 
HHH npouHOCTB o(5pa3UOB, BHpcaaiiHbDC b;(ojil HanpaB.’ieHHH npoKaiKM 
ueiiBiiie, Hcu npo^iHOCTB oCpaauoB ,Bbipe3anHux b nepneH./iHKyjrRpHOK 
nanpaB^eiiHH. 

3tm peay^iBiaTU uoryi (Jutb CBHsaHM c npe^cTaBJieHiinmi Kana 
0 cyaecTBOBaHMH B ypaHO HanpaBJieuMH 3aTpy:!{HeHHoH 4e|opMauHM(I). 

Kaiv (Sujio OTMeneHo ii3Jiemn Mo-.^iMToro H;iii ropnueKaTa- 
Horo ypana* b CHJiy onemiipiiKH cTpoeiiHH h cboHctb cjasii, no;i- 
BepseiiH i)opuoii 3 HeHenHJ 0 noa uosBeKCTBiieLi odJiyuemiH li iipn mnoia- 
neoKoH TepMKHecKO^ oiJpacJoTKo. Hpn na.’iHUHe TOKCTypu 3T0 (j)Op{.tot/3- 
ucHeHite CTaiiOBMTcn iianpa 3 .icnnu«. 


PesyjiBTaTH HCCJia/iOBannH noKasaiii, m'O iisMcnnfl cTsneHL KBa- 
aimaoTponwH }I346 -^hM u MexaiiKyocKiie ciiO«CTBa nyrcu npuHieneHUH 
paajiimutix BimoB saKaiKM, ,7.e|opMauMK h OTxwra ripii TOMiiepaTypax 
- o(JjiacTK,h50jr.iio 3 luiipOKOM UKaiiaoOiie pory^npoBaTB iliopKonaue- 
Heiino H35o.iHil h 3 ypaiia noij yrcosuiinffx ^laKiopoB. 
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K ;H0 q K tt M R 


SaitoiiKa ypaiia ms (xJ^aci^eH* ^ - u f - ni)Ma04rf k 
MSM o.ifrveiutK) scjpiiai nooMiiiaaT KBaaMMsoTponiiia m3404mv 1 npM 04110 - 
BpeM0HMOM iiouuujeiiHH npu^e^ia npomiocTM ( 40 G 0 %), 

Sajca^ita ypana b necKojiBKO pus yBe^imMBaeT ero cofipoTMB- 
4fleM0CTB no^syqacTM npM I’OMnepofypax weiiBimoc 400° u yMoiiBiyaeT 
ee npii tfo^ee bucokmx TewnepaTypax d - otf^acTiu 

WopuauMH, 4axe iioc^e noc/io;iyiomero peKpMCfa^iiMsauMOiiHo - 
ro oT^wro b 'faMitapaxypHOM 4ManasoMc OC oObsctm* npMBOAMT k 
BOSHMKHOBOMMIO B i'paiie TOKCXypw, peSKOMy MSMOJIfcMeHMW scpaa (npM 
CToncitHx 4a$opMauMM 30-40 ^ m jjuiue) a noumoHna iipo'mocxii ji 
otocxM XGwnepaTyp oC - ^lasu, 

yKasamiaa oOpaOOTija sunynrenBho CMMaoex conpoTiiBBReMOCTB 
ypana noBsytiecm npn TOMnepatypax, npesHiiiaioiiinx 300°. 

IIpifMeHeMHe TopMiiyecKoJi oOpatfoxitM (saitaRKu) m ae^opMauMH 
c noc4e4y»4HM peKpHCxa^iiMsauHOUHau OTiciiroM hosborhot b iiiMpoKnx 
npeaexax MSMeimTB cxpyKTypy « McxaimvecKiie cboMctbo ypawo. 
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Pmc !♦ finHRHHe Teunepaiypu ua kaxauBRecKue 
CBOttcTBa ropflveicaTaHOPo 
UcnuiaHER npoBe^emi b anioo^epe ap- 
roua.CojitepEaKRe ockobkiix npuieoatt b 
ypana HocaeaoBaRHux luaBOKS 
St =5.I0"® ♦ 8,I0"2!l5 
= 2 . 10 "^ 4 4 .X 0 "^; 

C ^,0l4 0,I5J5 

1 - npeaea npomiocTH 

2 - OTHocMiejiBHoe yunmenwtlS] 
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Fhc 2. UaMeHeHHe CKopocTu noJiayqecTB ropn- 
ucKaxaHoro ypana b aaBHCMvocTi ot 


TeunepaTypu a uanpaxeKHa. 

CoBepjtauHO ochobhhx nptiwecefl s j-ga- 
He: Je =4,8.10"%; =I,4.T0“% ; 

/ft =1,8.10"%; C 


0 

1 - TeiinapflTyps iienunsiKi - 20 

2 - - 200 ® 

3 - - 300® 

4 - - 400® 

5 - - 500® 

6 - - 600® 
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Phc S* Il3ueH6HKe uexaHH^ecKHx cbo^Ictb ropnqe- 
KSTaHoro ypaHa b aaBMcmiocTH ot Ten - 
nepaxypn ssKaJiKH. npoffoniMTejiBBooTB 
fiUziepxRi! nepeA BaxaJiKOlt *80 UBsyr; oz- 
JiasT^eHae B uacite, 

Coj^epsaHKe ochobhiiI}: npuieceft b ypaae: 

=7.I0"®^ ; 

Si =I,2.I0"S{ 

C 

1 -npeaeji npoqHocw - ffi [%»*] 

2 -ycJiOBHMtt npejneJi leKywcTH - £%*^J 

3 -OTriOCHTeJILHOe yflJJKHeHHe -s^l 
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Pile - •*, 


UsueKeuBe CTpyKTypu ypaua npH saKaiiKe. 
a- iiaicpocTpyKTypa JiHioro ypana. CyjisapHoe ce- 

flepiaHHe iseiesa, KpeMHMfl n anDiirawi I,5.IO"^55 

X 70. 

(J- UHKpocTpyKTypa aaKaJieniioro hs |'-$a8H ypi- 
«a. Cy««8pKoe cojepsRHae ir.fc.ic3atKpeiiHiw h ans- 
MHHHfl X 135, 

B- auKpocTpiTcrypa aaKajicuHoro h 3 r- $a3H }7w- 

Ha. GyMHapiioe coaeptaHHd seseaa* HoeuHHH ii 
a;iou:iHHfl I.IC”* x T25 


»jTj5j»Tr»rt T*nvt^’T»*»r*.5i n/? rxnntt^ n a «• 

:t r; .|rs Ti 


eooTseTCT6e/;Ko 
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Pile 7. BjiiifliiHe Teunepaiypa saKanowotl 

epa^H Ha MexaHK^ecKK asMPo 

ypaaat saKaaeaHoro o 850® s loay* 

(Baaapiita 80 MKByi) • 

1- npeaea npo^HOcTM - 6 $ C 

2- ycaoBHHil npeaea TCKy^eoTi -6*a C%«*J 

3- ofaocHfejttHoe yaaaHeHie -sta 
QSHOOHsasiHoe oyiaHse naps^x no- 
nepenHoro oaneaxH - Y [%] 
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P«c 8* llaueHeRKe npeASAa npottHOCTR .nnforo 
H saicaJieHHoro ypana s sasacHROCTa a; 
Te«nepafypa HcntjifQHHH owoR 

luiaBKn). 

1- ypaH JiMTOtl 

2- ypaH. saKaAeHHbti! Ha fi -imu 
i:- ypaH, aalcoJieHiwH ms i* 
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Puc 9. 0opBH<uiue KpuBua nojiaywoTB sah ro- 
PR^KaxtHoro H ropflti0Kaxauoro saKaxaii- 


a} TaBR9p«if|pa H0ISiS(HBR S!K}^ <J) ISHnepSI^^ troRHTamjl 

1- jpiiH ropH^^HOsa 6“ lir/m? . ^*** 

« ^ ypaM ropfiWKfiTRmi 

2- ypaH,3aitMeHaHB bs f - ^joaii 2 - ypas.^aKwaimafi aa a - .^aae 

* ^ ^|n»«|«xanawnnan Ka r* » 

___ ^5 i»Tt fxn^m 
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PlJC 10 # USMGHCHHG CKOpOCTM flOJIS^'WeCTM /{JIP. 

ropn'iGittiTaHoro h ropawGicaTOHoro 

aaKa^GHHoro ypana# 

CDaep»amie npMi.:GceJl:;7c =4,6.IC“^X'; 
C=0,0IJ/. 

1- ypaK ropflqeKaTa»aa 

2- ypaH^aaKaacHHuil jia / - (fiaau 

3- yj)fiii^gflKa30H!iKii jia r* i^aaH 
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9 m *90 m m im im 
ff lo m r u p em^ cm^*a 

Pmc II. llaueiieHHe uexaHiwecKiDC cboMctb ypanai 
saitaJiQHHoro m 3 -'$a3“ ® saBMCiwoc- 
TH OT TciinepaTypH oTnycua* 

(Haf'psB p,o 850^ f sii^spsKa SO KWHioxjia^ 
nenae b uacJie; oinyCK npii yKaBEHiiax 
TeMnepaxypax b TeneHMe 30 Mitnyf. 
ilciiHTaHHfl npoBe«eHU npM 20°) - 

1- npe.^e;i npotiHOCTH - S'! |_ iti j rV »7 

2- ycxoBHHtt npeflea Telcy^cC!I•B - L i 

3- OTHOCHTeflBHOO y4-nUHCllHC - 0 [/•] 

-ae- 
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Jutnto^jr iiarojiou peHtraMorpafmfeexoro 
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Phc 14* HsueHeHBO cipyKiypH ypana noc- 
ne fle^opuauMH m onura npw Teunepa- 
Typaxoi- o^jiacTK; 

a) HCxoiiBiiii ropH^eKaTaKid ypaH 


6 ) ypaH , npOKaraHimJI npH 40C*^ 

CO cTeneHBD ae^opuaquM 60?5 m oiOHse::- 
hhH npH 6C0® B Te^ieiiiie 2«x «acoB 

xPr^' 
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Pac 15. llaueHeHHe uexaHiiwecltroc cboHctb ypaua b aamowoo- 
7H 07 cfenoBB iq)H npoxaTm* 

MiaH opii 500®; oOpaaiw BapeaBRU Ha Bp^ftxoi i 
Ranp&BsoBBi spORaasi), 

a} Oas oisttFs 

tf) noojio oixKra ops 600 ®b totto** 
hho 2-x iiaooB 

1- npoBM itpotiHOOTi • flTf 

2- ywoBHUil npeaM TeKy^eoti- C***»^I 

oaiocKfeTOiioB - f r*ij 

^ OTHOCHTOBBHQg flygettlta aa ^ijn 

nonepesKoro cewHMn -y# 
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TOBoro pdttpHeTd;tJiii90BaRaoro ypasa* 





Prc !?• BimHtmd pdxmta oapaOOTKM to^odsrc** 
TH Ha oonpoTHBJiftouoon ypaKB notash 
wecti npa 8C0® S’* 22 
I-n ypeK ropR'ieKaTUHHi 

ypaSfSposasuMHuft B ei o^QiM 
00 oienaH&B i{a*])opuattiiR ^ 

9-n ypaxt npoK8Teimiitt lafoiiHaoni 
CO oTafldM&o aet'opi^euHii 60^ k otoih 

40iitii^ opR fi laHSHMa 2*x ^leea 
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fniNn0jpomipo i*Cl^ 

Phc 18, HsMeHemie TeunepaTj'piioro MHiepsaM 
HauaJia ycKopeimoi! nojiay^ecTH ypaaa 
B BaBHCHUOCTH OT COCTOHMSH. ( 3!e$Op- 

uauHH 3a 500 qacos HcnEiTSHEH npH 
HanpH?iceHMM pasHOM 22 Kr/ioi^) , 

1- peKpMCTaJUiMaoBaHHH^ ypaa 

2- ropH»ieKaTaHHfl ypaa 

S-^ ypsH, aaKajieHHHi! b Bozty xa ja-otfJiac- 


TH 

^ ypaH,3aKajioHHHtl b BOiiy xa ]r-o5aac- 

TX* ® 


0 

'o 


/ 
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0 /5 30 4 iS 60 73 90 ^ 

y#M A HonpaotieHuic npokomitu.iv 

Phc 19* HsueneHHe npe^ejia npotiHocTR nps 

pacTHJteHHH nwcTOBoro leKCTypapoBaH- 
Koro ypana b saBKCHMOovu ox HanpaB- 
jieHHH BupesKH o($pa3UOB» (npoKaxKa npi 
200 ° CO cxeneHBW j^e^opaamiH 60 J 5 ; 
peKpHcxaJi^maauHOHHuM oi%Kr npH 

600 ° - 2 ti). 
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